
in..; St. Vinc.ent,, Miiiii., SWi, r3 to 10.30 1). 111. ; Olivet, Dak., 24th, 10 p. ni. j Fort Stevenson, 
DaB., 6 to 8 p. m.; Fort Sullx, Dak., %th, about, 9 p. m.; Fort .Assinnaboilic, Moat., %th, G p. in. 
to moniiqg of the 35t,h ; Helena,, Mont., 34tli, 8 p. 111. The following were local displays : East.port, 
l l th ,  11 p. in. to midnight ; Harrarcl College, C!i~iilbridge, Mass., .Xli,lO to 11 1). rn ; New Coq-don, 
Ind., 7th, risible for a s1ioi.t; time after siiuset ; Ft. Wayne, Iud., 20t.h, 8 p. in; Port Huron, Mi, 9 
to 10.19 p. m; Clear Creek,Neb., l'ith, S p. 111. j l)nl11t11, 14t,Ii, 8 to 10.40 p. in.; St. Vinceu), 12th, 
7 p. m. to micluight ; Fort Stevenson, Dak., llt,li 10.30 p. in. to morning of 19th; Fort Assinna- 
boine, Mont., llt ,h, 7 to 10.30 11. 111.; 1%h, G to 9.30 p. in. ; Northfield, l h i i . ,  l4th, 9 1). ni. 

~ ~ , i i r b ~ 7 ~ ~ - s ~ o ~ ~ ~ ~ s . - T l i e ~  mere reported in the mrious States and Territories 8s  follows : Ala 
bama, ou tlie 13611, l&h, 98th; Arizonit, l i t l i ;  Arkaiisas, 13th; Florida, 5th, 13th, 14t11, 90th, 
38tli, 39th j Georgia., 4t,li, 39th; Illinois, E t h ,  13th, 48th; Indiana, lst, 13th, 13th, l4th, 19th; 
Indim Tei-rit,orF, 13th, 13th; Iowa, l x t ,  'ith, 1311, 13t11,. SOth, 3Xh; Hanrtas, loth, E t h ,  1Sth; 
Kentncky, 14th ; Louisiana, 13th, l4th, Both, 28th ; 1\Ikhlgi1,u, 13th, 20th ; Xississippi, 3rd, 13th, 
l4tth, 38th j Miwoiiri, 2nd, loth, Eth,  13th, lZ)t,h t.0 SSncl; North Carolina, 30tmli, 30t,h ; Tennessee, 
13thj 38th j Texas, 13th, 19tmli ; X'irgiuia, 921~1, 99t.h. 

Zod~iincnl Light.-St.. Vincent. Minil., 13t8h ; Spiingfield, I11 ., 15th ; h'aslirille, Tenii., 15th to 
15th; ISittyhamlr, N. C., 17th; dew Corxdoii, bid., Stli, gtli, loth,  15th to 19t.11, 23rc1, 24t11, 25th, 
98th; Moilticello, Ia., 31et j Cambridge, Ilass., Stli, loth, llt,li, 15t.11, lGth, ldtli, lWi, 91st; 
Somerset, Mas@., 9th, 10t,h, 15th to 91st j Nort,hport, Rlich., Sth, 23rd j CleRr Creel;, Neb., 14t.11, 
16th, %l, 23~1; dtco, N. J., 17th; Dyberry, Pi1.q 34th; Wytherille, T'a., 17th. 

Te7egrc~pliic C~. i rra ' i l . rc . ic~~i~,~  1nltv:fered with b y  dtwrosplreric EIe~r.icit~.-Bracliett~iIle, Tesas, 
19th. 

O P T I C A L  P H E N O M E N A ,  
Ltctinr lcdorr have been ol>ser\-ed in the various c1istrict.s on the following dates: New Eng- 

land, 1st t.0 Gtli, Yth, Oth, l l th ,  13t,h, 31st,; ?rIitlr\le~t~la.iit.il: Sta.tes, 1st to Gt,li, dtli, Otli, loth, 
35th, 3Gth, %th, Bt'h, 31st; Souit,b At.lniitic States, lst,  3rd, i th ,  lith, 7tmli, 24th, %Mi, SSth, 31st; 
Florida Peninsula, 3rd, 7th, 2Ht.11 ; East Gnlf' Stat,ea, lst, Gtli, 44th, 31st ; West Gulf States, 2ad 
to Gtsh, 8th, 9th, 13th 9Gth, 31g.t: Rio Grniidc. Valle>-, 2(ith, 29th; Ohio Vdlej- ilnd Tennessee 
l ~ t ,  znd, 5th to loth, 13tli, 14th; lGth, 34t.h, SPth to 31lst; Lower Lake Region, lst, 2nd, 5th, 8th' 
9t,h,lltli! SOth, %th, 35th, 39tli, 30th ; 'Cpper Lake Region, lst, 9nd, 7th to 9th, 1Gthf 2Gth to 30th;, 
Extreme Northwest, 3rd, loth, 34th, S'it,li, Sdth, 31st ; Upper Mississippi Vallej-, lst,  Snd, 4th, 
7th, Sth, loth, lGt.li, l'it,li, 24th to 31st ; Missouri Va,llej-, lst,, 5th, 'it,]), l%h, 9St.h t.0 49th ; North- 
ern Slope, lst, 3rd to litli, S t h ,  Dth, l l th ,  S t h ,  3Gtl1, SDtb,P30tli, 31st; Miclclle Slope, let, 3ud, 
5th, loth, %th, 30th; Sout,heru Slope, 3 1 ~ 1 ,  &d, 5t.11, Gtli, 7t,b, gth, 12th, 13t,h, lGth, l i t& 34th, 
35t,tP, %th, 30th ; Southern Platemi, lst., 4th to 7t.11, loth, 25t.b 2Gt,l1, 27th, 31st; RIidtLle Plat,esn, 
4th, 7th, Sth, lbth, 3Oth, 8Gtl1, 3dth, 31st; Northern Platem, 3 ~ 1 ,  Mth, loth, 27th to 30th j North 
Pacific Coast Region, 30th 9 Middle Pacific Const Region, 31~1, Slst., 25t.11, 2St.h to 31st.; South 
Pacific Coast Begion, 1st to 5t11, 10t,h, %th, S(tth, 30tli, 31st. 

h h r  7i&8 liaw be.eii obseroecl in t.lie \-nrions districts on tlie following dates : Kew England, 
9c1, Gth, 9t.11, loth, 15tl1, SOtli, Slst;  I\licldle Atliliit.ic St-iItes, 31, 3~1, Sth, l l th ,  E t h ,  14th, l[lt,h, 
30th, 91st j South Atl:iiit,ic Mates, lat,, 311, i'Ot.h, 5 t h ,  SGth, 31st.; Florida Peiiinsi~la~, alst., %th, 
95t,h ; East Gulf St.stes, Mth, 38th; Ohio Valley mid Teiineseee, Btli, St,h, 9t.11, lOt.11, 13tmh lGth to 
30tli, 21st, %th, %Mi, 30th; Lower Lalie Ii,egioii, 211, llt,h, SOtli, 29t,li j Upper Lake Region, 1Gt.11, 
19t11, 97th ; Extreme Nort,li~wst, 10th. lP th  ; Gppur Mississippi Valley, lst ,  3c1, 311, Sth, loth, 
16th to 18tmh, 34tmli t.o 3Xh, 29t.h t.0 31st ; Misnonri Valle-, 9t.11, 2311, 2Gth; Xortherii Slope, CtA,  
3Gtmh, SStli, 29th; Midtlle Slope, lst, 13t11, 17th: SGtli, 4Atli, 30th, 31stm; sont.lierii Slope, 13th, 32& 
Soiithern Plateau, 31, l l th ,  25t11, 31st; ~Iirlclle Platenn, 14tli, %th, 31sb; Nortlielni Plateau, Sth, 
14th, 55d, 98th; Middle P;rcific Const R,egion, 5tmli, Sth, l4tli, Wth, 31st, 24t11, 23th, SYtli, 31st; 
Soi1t.h Pacific Coast Region, 3rd, 4tl1, 5th. 10tl1, Slst.. 

~~rcrire.-Iudi~illola,, lst, Xli, lfibh, Wtli to 23t1, 3Gt.11, 30th j Northport, Nicli., 15tmli, 23~1, 2Gt.h ; 
&moa, Xeb., 13t11, portions of tlie city c-tt' C'olninbns, 19 iiiilc~ rli&wt, were distiiictly visible. 

MI S C E L L A N  E 0 U S P H E  NO &I E N A ,  
Enr.tkgtccr;kes.-EnMkn, Xev., Dec. ;tht \--erg licnvp nhoc.1~ Kingston, Jaiiiiii~a, Dec. SBth, 11.45 

1). in., slight sliocli, 1a.stiiig less tl1~11 one secoiicl. Hawaii, M;incl\ricli Inlands, Sept. 30th 5 a. in., 
' 6  t,he most terrible s1iocl;s esperieiiceil in tlie 1innt8 40 gears.  lie first slioclr caine s n ~ c i i \ g  wit,h a, 
quick, jerl;ing, terrific C ~ R S I I ,  a s  if the foiiiiclntionc.. of rwrptliing abont, wei~l sliiwreecl to pieces ; 
this shock lnstecl a.bont two iiiiiiiites wit11 an interval of nearly three iiiiuiites, when there fol- 
lowed i t  second shock lsimilar to the first but ilijt, qnit,e eqiia.1 ia terrific ~iolence. Some light 
t,rembliiigs were felt dnring tlict reiiiaiiicler of tlie #lay and tliree moderate sliocts ou the follow- 
ing da.g< Light, slioclin continned a t  iiiteivls to Octolwr 3rcl iuclnsire. . 1)iiriiig this period of' 
eart.hrluake distnrbance, from Selitrml>er i:utli to Octolier 4th. n i a n j  biiililings w e ~ e  tei-rib1-j- shat- 
terkd ; stone 1ionse.i; wew snbjjected to the greatest iiijiiry : illi>liy iiiiles of stoile wid1 fencing viere 



destroyed and most of the cisterns in the city shattered :tnd deprived of mter.  Everyt,hing move- 
able iu t,he houses, sncli as c,rockery, ghssware and furnit.iire, even where t,he building mas not 
pa,rticuila,rly damaged, was jumbled and thrown toget,her in confusion. Many building8 had from 
30 to 30 cracks in the wdls, while the grmt slioclr of' 1868 did not distnrb the wa811rr a t  a,ll." 

Neteot-8.-Boise City, 9th, 18th; TJmat,ilh, St,h ; Yuma, Ariz., 5th ; Helena, Mont., l l th ,  9.30 
p. m., @arted from a point a little southwegt of the zenith, and uo\-ecl in a sont-hme,sterly direct,ioii, 
traversing an arc of 30° ; exploded with a 101~1 report and bursted into fra,gments. During its 
flight, which lasted 5 seconds, the snimmuding coiiiitq- was brilliantly illmnina~ted. Davenport, 
Ia., Gth, Madison, Wis., 10th; Lit,tle Rock, 17th; Wood's Holl, D h w . ,  1st; Morrison, Ill., lGth; 
Charleston, Ill., 33d; Ne.w Coi.yclon, Iud., loth, l&h, 16th; Yaks Centre, ICan., 8th; Dexter, 
Me., 11th; Rowe, Mass., 35th; Springfield ilhss., l.Ot,h; Fa.yett,e, Miss., Nth, 98th, 30th; Free- 
hold, N. J.! 11th; Palernio, N. P., 17th; Jaclisonbnrg, O., 34th; Fallsington, Pa., 10th. 

Migru.tt,ojb of Birds.-Geese .flyby soictA?anrd: Red Blnff, Cal., Btli, 11th ; Dexter, Me., 8th ; 
Somerset, Mass., 13th, Xth, 16th, 1Stl1, 20th ; Fall River, Mass., 20th j Austin, Te,nu., 9th, 30th; 
Strafford, Vt., 31st. Plying mwtlrtrrcrd: Indinnola, 16th; Fort Madison, Ia., 3d; Strafford, Vt., 
33d. PIyhy ?torth.enetwa+d : Visalia, Cal., 1st ; Iudia.nola., 36th. PIyhig sozttlhenst~~~nrd: Daven- 
port, Ia,, 39d. PIyi~q 801t7t icestrcnrd : Indianola., 33d. Bircks jlyijig soiitl tawd : Clem Creek, 
Neb., 9th. Flying .westwnrd : Yates Centre, Ka~i. ,  12th. 

Polar BmrZs.-Prescott, Ariz., lst ,  3d, 91st; Na,shville, Tenn., 30th ; Augiist,a, Ga., 10th ; 
New Corydon, Ink, lGth, l7th, lSth, 35th, 39th. Gntteulmg, I:%., 1st; Dana., Ia.., lst, 13th; 
Pates Centre, Rnii., lst, 5th, Gth, loth, 31st; Gmdiuer, Me., 3d, 9th; Clear Creek, Neb., lst, 
4th, 5th, Gth, l7th, lStIi, 10th, 91st,96th, S'it,h,30th; Pree.hold, N. J., Oth, 1St.h; Vinela,ud, N. J., 
Bd, 9th, 10th. 

PmBrie and Forest Pires.-.Bisma,rclr, D. T., lGth, 1311, 18t.h ; Fort Supply, I n k  T., Sth, gth, 
19th, 14th to lGth ; Fort Gibson, Ind. T., gth, l l th ,  33nd ; Fort Stevenson, D. T., 5th, l%h, 17tl1, 
33d to 26th; Ysnktoii, Sth, Oth, lSth, 19th, 24th to 3Wi; Fort Totten, D. T., ?9d, SBtli, SGth, 
37th. 

8nnd Stoorwi#.-Sa.n Ca.rlos, Aiiz., l-itli, 15t.h ; Crimp Thonxw, Ariz., lOth, 1%h, l.lth, 15th, 
29th ; Ft. Garland, Ool., 38th. 

6wbse28.-The characteristics of the sky as iiidicwtire of fair or foul weather for the succeeding 
twenty-four hours, have been observed at a.11 Signal Service stat,ions. Reports from 184 stations 
shorn 5,654 ob.wrvations to have been m,dc of wliicli 35 were report8ed doubtful ; of the remainder, 
5,635, or 56.5 per cent., were followed b~ tlic espected weather. 

6im rS'po28.-The following record of o1)servations has been formurded by Mr. D. P. Todd, Di - 
rector of the Lawrence Observatorv. Amherst. Mass.: 

FlyhrJ eastirrtrd : Graham, Tex., 7th. 
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* tA proximated. Facnl= wwe seen at the time ewry obsermtion. 

A&. H. D. Gowey, a t  Nort.11 Lewislmrg, Ohio, reports : Siin spot,s obserwcl on every clew clay 
during the nionth. Tliej-.were largest on the 5t:h, 17th ; sma,lles0, 011 the 10th ; most mimeroils 
on the 15th, and least niiiiiei'oiis on the 9311. 
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